Recent research has demonstrated that an individual's behavioural decisions can have a profound impact on an animal's fitness. For anadromous fishes requiring access to spawning habitat above obstructions, successful passage at fishways may at least in part be a function of an individual's behavioural type. The objectives of this study were to determine whether distinct behavioural types-bold and shy-could be distinguished within a population of anadromous rainbow smelt (Osmerus mordax) and, if so, whether passage success at a nature-like fishway varied relative to behavioural type. Field-caught rainbow smelt were tested for individual differences in boldness (i.e., willingness to engage in risk-taking behaviour) using the metrics of exploratory behaviour, general activity, and response to a simulated predator. After testing, 276 rainbow smelt were implanted with a passive integrated transponder tag, released below the fishway, and their movements monitored via a stationary antenna array. The results of our behavioural assays indicated the presence of a behavioural syndrome among rainbow smelt, and that behaviour was partially repeatable. In total, 41.7% of fish entering the fishway passed successfully, but contrary to our initial prediction, boldness was not a significant predictor of successful passage. Instead, increasing water temperature and decreasing river discharge were consistent predictors of successful passage and greater distances moved through the fishway. Our findings indicate that the nature-like fishway did not select for a particular behavioural type and that individuals representing the spectrum of bold-shy behavioural types could pass.
and lower fecundity (Wilson, Godin, & Ward, 2010) . Similarly, in a migratory context, Chapman et al. (2011) demonstrated that bolder roach (Rutilus rutilus) were more likely to migrate than shyer individuals.
If bold individuals are more active and more exploratory of novel structures, then they may be more motivated to ascend fishways.
What little evidence exists relative to boldness and propensity to migrate may support this (Chapman et al., 2011; Rasmussen & Belk, 2012; Nilsson, 2015; Hirsch et al., 2016) . Recent research also demonstrates that improved aerobic scope is linked to bolder individuals of a non-migratory species (juvenile bluegill sunfish Lepomis macrochirus; Binder et al., 2016) , but if the same pattern exists for migratory fishes, then it is reasonable to predict that bolder fish might ascend fishways more frequently. Yet fishways themselves can act as artificial selection pressures by favouring individuals with traits better suited to environments containing dams and fish passage structures (McLaughlin et al., 2013) . For example, fish found exiting fishways might be larger in size (e.g., Mallen-Cooper & Stuart, 2007; Maynard, Kinnison, & Zydlewski, 2017; Volpato et al., 2009 ), but it is unclear whether fishways select for particular behavioural phenotypes. Ideally, fishways should enable the passage of a wide variety of phenotypes.
In northeastern North America, anadromous rainbow smelt (Osmerus mordax) are a small-bodied fish commonly found in coastal locations (Scott & Scott, 1988) . Rainbow smelt begin spawning shortly after ice-out and prefer riffle-type habitat near the head of tide (Chase, 2006; Scott & Scott, 1988) . Historically, rainbow smelt were considered unable to ascend fishways (Landsman & van den Heuvel, in press; Moring, 2005) , but recent evidence suggests that passage does occur, though passage estimates have yet to exceed 50% (Clément, Torterotot, & Bergeron, 2012; Landsman & van den Heuvel, in press ).
Developing a better understanding of why rainbow smelt may not be able to pass fishways would be useful to practitioners looking to enhance passage.
The first objective of this study was to determine whether a boldshy behavioural syndrome could be distinguished within a population of anadromous rainbow smelt. To accomplish this, individual rainbow smelt were subjected to three behavioural tests designed to assess exploratory behaviour, activity, and predator avoidance in the field.
The second objective was to test the association among behavioural metrics with the upstream movement of telemetered individuals within a nature-like rock-ramp fishway. Movement patterns of interest included passage success and the maximum distance moved within the fishway. We predicted that bolder individuals would move a greater distance in the fishway and be more likely to successfully pass.
| METHODS

| Study site and field collections
Rainbow smelt (n total = 326) were captured using dip nets (net hoop width 20.3 cm, bag depth 45.7 cm, and 0.32-cm mesh) during their spawning migration in the Pisquid River, Prince Edward Island, Canada.
Fish capture took place between May 15 and June 5, 2015. Rainbow smelt were sourced from below a nature-like fishway (length: 54.4 m; slope = 2.2%, approximate mean width 7.6 m) located approximately 800-m upstream of the head of tide (Figure 1 ; see also Supporting Information). An Onset (Bourne, Massachusetts) HOBO Water Temperature Logger was installed downstream of the fishway to record hourly water temperatures (resolution 0.1°°C). Discharge measurements were taken over a broad range of water levels and regressed against mean daily water level at a nearby gauged river system. The results of our regression analyses indicated a high correlation (r = .88) between our discharge measurements and the gauged water levels.
| Experimental tanks
Behavioural tests were conducted in situ to reduce the likelihood that transportation to and confinement in a laboratory would affect behaviour or adversely impact migratory factors (Wilson, Coleman, Clark, & Biederman, 1993) . Following capture, fish were immediately placed into small refuge chambers inside larger 189-L holding tanks (Rubbermaid Roughneck Jumbo Storage Tote; Figure 2 ; see also Supporting Information). Affixed to the bottom of each tank were six lines of white electrical tape spaced equidistant apart. The tanks were located within 15 m of the water's edge.
| Objective 1-behavioural trials
Individuals were placed into the refuge chambers following capture from the river. Each rainbow smelt was given an acclimation period of 5 min and if a fish escaped from the refuge (e.g., jumping out of FIGURE 1 Schematic (not to scale) of the Pisquid River nature-like fishway. Rock weirs separate each pool (a-e). Passive integrated transponder tag antennas were located at the top riffle (full passage), below weir A (approach antenna), and at each weir except weir D. Drop heights between each pool range from 0.11-0.26 m with the largest drop height located at weir B. The inset photos show a large school of rainbow smelt below weir B (top) and a single rainbow smelt attempting to jump through the rapids at weir B (bottom; photos: Sean Landsman) the opening in the top of the refuge or wedging themselves underneath and out of the refuge) within this period, it was removed from the study. After the acclimation period, the refuge was opened (Figure 2a ) and the fish was allowed to exit. Fish in the refuge chambers were given 600 s (i.e., 10 min) to leave the chamber, and if they did not exit, the trial ended. If a fish did exit, an observer recorded the latency for the fish to leave the refuge (i.e., exploratory behaviour; Wilson & Godin, 2009) and the fish was given an additional 600 s to move around the arena. The observer recorded the fish's activity (Wilson & Godin, 2009 ) using a small hand-held counter to count the number of white lines within the tank that the fish crossed (Figure 2 ; Supporting Information). Predator avoidance behaviour (see Réale, Reader, Sol, McDougall, & Dingemanse, 2007) was quantified at the end of each trial by using a small dip net passed twice above the tank (approximately 30-cm height, 1 s per pass) to simulate movement by an avian predator. A positive response was defined as rapid, burst swimming in the tank, and the duration of the response was timed and recorded. The same procedures described in this section were also applied to a subsample of 50 (untagged) individuals captured above the fishway.
To minimize the potential effect of weather on the behaviour of rainbow smelt, trials were not conducted in sustained winds greater than 30 kmh or during rain events. However, because of the need to conduct many trials and because each trial took at least 15 min, trials were conducted in a variety of weather conditions. Observers positioned themselves behind the refuge side of the experimental arena so as not to influence fish behaviour or cast shadows across the tanks.
Partial to full water changes were performed every 2-3 trials.
To test repeatability of behaviour (see Killen A length-weight relationship using data from the same site but from a study conducted in 2014 indicated that the smallest fish from this study (125-mm male) had a tag-to-body mass ratio of 12.5%. Brown, Cooke, Anderson, and McKinley (1999) found that a 12% tag-to-body mass ratio did not significantly affect the swimming performance of rainbow trout (Oncorhynchus mykiss). After tagging, each test subject's total length was recorded to the nearest millimetre. Weights were not recorded to reduce handling times and air exposure. Each individual was also sexed by gently squeezing the abdomen to determine the presence of either eggs or milt. All tagged fish were released at a standardized location below the fishway.
Six antennas (7.5-to 10-m length) were connected to two multiantenna HDX readers, and the top riffle antenna was connected to a single antenna HDX reader (Oregon RFID; Portland, Oregon). All readers were synchronized (for additional details about antenna design and performance see Supporting Information). When a fish released downstream of the fishway was detected at an antenna within the structure, the readers logged its tag code as well as a date and time stamp. Data were downloaded 3-5 times per week. The fishway performance metrics of approach efficiency (the number of fish detected at the approach antenna out of the total number of rainbow smelt that were tagged), entrance efficiency (the number of fish passing the first weir out of the total number approaching the fishway), and passage efficiency (the number of fish passing the structure of the total that entered) were also calculated using the telemetry data (as per Bunt et al., 2012) .
| Statistical analysis
Spearman's rank correlation analysis (with Bonferonni-adjusted p values) was used to assess relationships among latency to emerge from the refuge, activity, and predator response. For latency to emerge from the refuge, fish that did not exit were assigned the full 600 s in the database and analysis of the remaining two metrics was confined only to fish that actually left the refuge. Preliminary analysis showed that the same behavioural metrics were significantly correlated and that the direction of correlation was also the same when separated by FIGURE 2 Diagram (not to scale) of the refuge chamber assembly (a) and the tanks (b) used to assess latency to emerge from a refuge chamber, activity, and predator response. The refuge chamber is located in the lower one third of the tank and each white line was spaced equidistant (b). Each refuge chamber consisted of two inverted pots (a). An outer pot acted as the closed door and was lifted after allowing the fish to acclimate for 5 min. The inner pot contained an opening that the fish could swim through under its own volition (a) sex, thus we decided to pool data from both sexes. Data from all three behavioural metrics for those that emerged from the refuge were also entered into principal components analysis (PCA) and collapsed into a single principal component 1 (PC1) score to provide a composite boldness score (Bell, 2004; . Repeatability analyses were conducted using the intraclass correlation coefficient (ICC; Lessells & Boag, 1987; Killen et al., 2016) using the "irr" package in R (Gamer, Lemon, Fellows, & Singh, 2012) . The ICC uses the variability components from a one-way analysis of variance to compare the among-and within-individual variance components. The proportion of variation attributed to among-individuals provides a measure of repeatability (Lessells & Boag, 1987; Wolak, Fairbairn, & Paulsen, 2012) . Finally, separate nonparametric Wilcoxon rank-sum tests were used to assess behavioural differences between fish sampled below and above (n = 50) as well as between those that did (n = 142) and did not (n = 135) approach the fishway. Only fish captured below the fishway and within a temperature range of 8.2-9.4°°C were included in analysis (n = 106) in order to achieve more even sample sizes. This temperature range corresponded to the mean daily temperatures for the 2 days (i.e., May 24 and 25) that smelt were sampled above the fishway.
Analysis of fishway passage data was confined to age-2 individuals (male cut-off: 165 mm; female cut-off: 175 mm) because this age class constitutes over 60% of the migration in the Pisquid River (Torterotot, Bergeron, & Clément, 2009 ) and due to concerns about unequal sample sizes among age-classes. Overall, the passage data were analysed using a four-step approach. First, preliminary analysis was conducted using permutational multivariate analysis of variance (PERMANOVA, Primer-E; Clarke & Gorley, 2006) to determine if any differences existed between groups of interest, which included fish that were successful or unsuccessful at passing the fishway as well as between sexes. The second step was to use homogeneity of dispersion (PERMDISP, Primer-E software) analysis to determine if there was significant variation between groups of interest. The third step applied PCA to visualize relationships among the independent variables and the groups of interest ("prcomp" function, R Studio Team, 2015) . Only PCs of eigenvalues >1.00 were plotted (Kaiser, 1960) . All independent variables were log transformed as well as normalized for PERMANOVA, PERMDISP, and PCA to reduce both redundancy within the dataset (Anderson, Gorley, & Clarke, 2008) and the effects of outlier observations. Lastly, logistic regression was used to examine the effects of our independent variables on the likelihood of passing the fishway (treated as a binary response; Faraway, 2006) . Tag date was considered a nuisance factor and held as a random block effect (Bolker et al., 2009; Faraway, 2006) , which required a generalized linear mixed model approach ("glmer" function within the lme4 package; Bates, Maechler, Bolker, & Walker, 2015) . Distance moved through the fishway was analysed using a cumulative link mixed model (CLMM; Agresti, 2002;  "clmm2" command within R's "ordinal" package; Christensen, 2015) where distance moved was treated as an ordinal response variable and tag date was held as a random block effect. For both analyses, model selection was accomplished by comparing the Akaike information criterion values adjusted for small sample sizes (AICc). A series of candidate models were created using a priori knowledge of factors and factor combinations that could affect the response variables. The change in AICc values (i.e., ΔAICc) between each successive model was used as the ranking criteria. The most supportive models were those with ΔAICc values ≤2.00 units from the top ranked model (Burnham & Anderson, 2004) . Chi-squared goodness of fit tests was used to assess model fit of both required a generalized linear mixed models and CLMMs. All tests used a significance level of α ≤ .05 unless otherwise stated.
3 | RESULTS
| Behavioural distributions and correlations
Sizes of rainbow smelt used in the behavioural assays ranged from 125 to 211 mm with a mean of 154.3 ± 11.2 mm standard deviation (SD; both sexes pooled, includes PIT tagged fish). Latency to exit the refuge chamber varied for these fish, with some leaving immediately and others never leaving the chamber (range: 0-600 s, mean 331 ± 252 s SD). Data indicated a bimodal distribution for latencies to exit the ref- PC1 boldness scores using all three metrics ranged from −3.5 (extreme bold) to 2.8 (extreme shy) with a mean score of −0.1 ± 1.3. Fish sampled were broadly distributed across the range of boldness scores.
Latency to exit the refuge and activity showed a significant, negative correlation (r s = −.27, p < .05; Figure 3) ; fish taking less time to exit the refuge were subsequently more active in the tanks. A significant, positive correlation (r s = .35, p < .05; Figure 3 ) was also observed between activity and predator response; fish that were more active also burst swam around the tanks for longer periods of time. Virtually no correlation existed between latency to emerge from the refuge and predator response (r s = −.03; Figure 3 ), though fish that took longer to respond to a simulated predator tended to take less time to emerge from the refuge chambers. Finally, latency to emerge from the refuge (r = .60; Table 1 ) and activity (r = .79; The subsample of untagged rainbow smelt sourced from above the fishway ranged in size from 140 to 189 mm with a mean of 153.5 ± 9.2 mm SD (both sexes pooled). These individuals took significantly more time to exit the refuge chamber than fish sourced from below the fishway (W = 1693, p < .001; Figure 4 ). They were also significantly less active than rainbow smelt below the fishway (W = 1056, p = .01; Figure 4 ).
Response to a simulated predator was not significantly different between rainbow smelt sampled above versus below the fishway (W = 652.5, p > .05; Figure 4 ).
| Fishway movements
Of the 276 PIT tagged rainbow smelt, 51.4% (142/276) approached the nature-like rock-ramp fishway, and of those 89.4% (127/142) entered the fishway. Fish that approached compared to those that were never detected were not significantly more active (W = 3895, p > .05) nor did they take more time to exit the refuge (W = 10401, p > .05). However, in response to the simulated predator, fish that approached the fishway burst swam for a significantly longer time than fish that did not approach (W = 4155, p < .05). Of the rainbow smelt entering the fishway, less than half (41.7%; 53/127) successfully passed.
The attributes of each group of our predictor variables were not significantly different (PERMANOVA passage group, F(1, 138) = 2.26, p > .05; sexes F(1, 138) = 0.49, p > .05). However, there was significantly more variability for fish that failed to pass relative to successfully passing fish (PERMDISP, t = 5.25, p < .05) as well as for males compared to females (t = 2.77, p < .05).
PCA was conducted following PERMDISP to visualize relationships among variables and successful passage at the fishway. The highest amount of variation explained by a single PC was 26.5% (PC1; Table 2 ) and PCs 1-5 cumulatively explained 91.6% of the variation (Table 2 ). There was little consistency among loading values for the predictor variables across all six PCs. However, PC1 was driven by water temperature and time to first detection, whereas PC2 was driven by discharge (Table 2 ). Relative to the first two PCs, successfully passing fish were associated with increased water temperature, lower discharge, and decreased time to first detection ( Figure 5 ). Water temperature and discharge also loaded highly in PC5 and PC6, respectively (Table 2 ). In addition, time to first detection had the highest loading values for PC1 and PC4 (Table 2) . Refuge emergence had not only the highest loading value for PC3 but also the lowest loading value for PC6 (Table 2 ).
The results of our logistic regression analysis supported the output of our PCAs. First, water temperature and discharge were common to each of the three most predictive models for males and for four of the five most predictive models for females. In each case, increased temperature and lower discharge were associated improved passage for both sexes. Water temperature was consistently a significant predictor whereas discharge, while present in the top ranked models, was nonsignificant where present (Table 3 ). Yet the odds ratio for discharge suggests a substantial decline in passage with a 1 m 3 /s increase where males and females were only 8.5-10.3% and 5.9-17.2% likely to pass the fishway, respectively. Length was also a significant factor in the most predictive model for female passage (Table 3 ). More specifically, the odds ratio for length indicated that with each 1-mm increase, females were 12% more likely to pass the fishway (Table 3) . For females, the full model also had a ΔAICc value ≤2.00 and was the only model that contained latency to emerge from the refuge. However, this factor was non-significant. Latency to emerge from the refuge was not included in any of the most predictive models for male passage.
Distance moved in the fishway was affected by similar variables as successful passage. The most predictive model (and the only model Note. CI = confidence interval; ICC = intraclass correlation coefficient. a ICC value originally −.27, but constrained to .00 (Baldwin, Murray, & Shadish, 2005) FIGURE 4 Mean latency to emerge from the refuge (top), mean activity (middle), and mean predator response (bottom) for rainbow smelt sampled below and above the nature-like fishway. Asterisks (*) represent significant differences between groups. Sample sizes are shown within each bar with a ΔAICc value ≤2.00) for males included the significant predictors of water temperature and number of passage attempts (Table 4) . More specifically, increased water temperature and more passage attempts by males were associated with greater distance moved (Table 4) . Discharge-and specifically lower discharge-was also present in the top model, though the effect was non-significant (Table 4) . For females, four models had ΔAICc values <2.00 and water temperature significantly affected distance moved in each of them. The most predictive model indicated that females moved shorter distances at increased discharges, but that higher water temperatures were associated with greater distance moved (Table 4) .
| DISCUSSION
This study presents novel information relative to a behavioural syndrome in an anadromous fish species. Individual measures of behaviour were correlated and repeatable with the exception of the predator Note. PC = principal component.
FIGURE 5
Principal component analysis biplots of principal components (PCs) 1, 2, and 3 (66.6% cumulative variation) depicting the effects of refuge emergence (boldness), water temperature, discharge, length, passage attempts, and time to first detection on failure or success of male or female rainbow smelt to pass a nature-like fishway Note. The output presented is associated with the most predictive model for each sex. Bolded coefficient values indicate significant variables. AIC = Akaike information criterion; CI = confidence interval; OR = odds ratio.
response metric. Repeatability suggests consistency of response across multiple contexts, though we acknowledge that the outcome may have been different if given a longer time between tests. Overall, our initial prediction that distinct behavioural types existed within a population of migratory rainbow smelt was confirmed. We predicted that bolder fish would be more likely to pass the fishway and move farther within the structure, but instead, boldness was not associated with successful passage or greater distances moved.
A boldness behavioural syndrome is associated with both higher activity and a greater willingness to explore novel environments (Wilson, 1998; Wilson & Godin, 2009; Toms et al., 2010; Chapman et al., 2011) . Although ideally the results of our behavioural assays would have yielded significant correlations across all three tests, a syndrome can be determined with two correlated behaviours Conrad et al., 2011) . In general, bolder rainbow smelt tended to take less time to emerge from the refuge and once in the novel environment were more active than those that took longer to leave the refuge.
Greater activity was also related to increased predator response times.
This finding is similar to increased activity associated with aggression toward an intruder Jones & Godin, 2010) but differs from some studies that show more active fish spend less time fleeing a predator (Smith, Miner, Wiegmann, & Newman, 2009 ).
The composite boldness scores also indicated that the fish sampled represented a broad range of behavioural types including those that were extremely bold and those that were extremely shy.
Past studies have linked boldness in fishes with increased movement and greater migratory propensity. For example, increased dispersal distance was associated with bolder Trinidad killifish (Rivulus Fraser et al., 2001) and Gambusia spp. (Rehage & Sih, 2004; Cote, Fogarty, Brodin, Weinersmith, & Sih, 2011) . In addition, bolder freshwater roach were more likely to migrate than shyer individuals (Chapman et al., 2011) . However, the boldness metric (i.e., latency to emerge from the refuge) used in our logistic regression analysis was not included as a predictor in the top ranked model for either passage success or distance moved. It was, however, included in the full model for female passage
success. Yet its odds ratio value of 1.00 implies that it had a neutral influence on passage success. Overall, we found little evidence to suggest that boldness significantly affected movement through the fishway indicating that other factors may have a stronger effect on passage.
Although water temperature was variable across the study period ( Figure 6 ) it was consistently associated with successful passage and distance moved. Indeed, increasing water temperature is known to improve endurance (Brett, 1964; Videler & Wardle, 1991) and overall swimming performance (Brett, 1971) , although this is relative to a thermal optimum (i.e., performance does not increase indefinitely). Moreover, the associations we found between temperature and distance moved through the fishway are consistent with those of Haro, Castro-Santos, Noreika, and Odeh (2004) for blueback herring (Alosa aestivalis) and walleye (Sander vitreus) ascending experimental fishways. Greater length was also a significant predictor of passage success in females, despite confining the data set to only age-2 individuals. Larger size is often associated with higher absolute swim speeds and greater endurance (Beamish, 1978; Webb, Kostecki, & Stevens, 1984; Videler & Wardle, 1991) , which may facilitate successful passage at fishways. Finally, reduced discharge was included in many of the most predictive models for both successful passage and distance moved through the fishway.
Discharge steadily declined throughout the study period, and relatively low-discharge measurements were associated with higher water temperature ( Figure 6 ). Although not necessarily a significant predictor in all models, the fact that it is present suggests that it plays a role on both response variables. The coefficients indicate that increased discharge-and thus higher water velocities within the fishway-greatly reduces passage success or the likelihood of reaching greater distances within the structure itself. This is likely a reflection of the rainbow smelt's relatively weak swimming abilities (Peake, 2008) .
Greater passage attempt rates have been correlated with successful passage for some species such as alewife (Alosa pseudoharengus; Andrews, 2014) . However, in this study, attempt rate was not a significant predictor of passage for fish of either sex but was significant for distance moved by males through the fishway. We posit that multiple passage attempts by rainbow smelt reflect, at least in part, searching behaviour as fish try to find the flow paths that reduce energy expenditure (Franklin, Haro, Castro-Santos, & Noreika, 2012) . Visual observations suggest that rainbow smelt have a strong affinity for zones of low flow, particularly along the extreme edges of the river. The use of low current speeds to reduce energy expenditure during migration has been hypothesized and demonstrated in other studies (e.g., Hinch & Rand, 2000; Standen, Hinch, & Rand, 2004 and see citations within).
Another potential factor that could drive movement of rainbow smelt through the Pisquid River nature-like fishway relates to the theory of ideal free distribution. Ideal free distribution states that available habitat becomes limited as population densities increase and that, in response, animals will seek out new, potentially lower quality habitats (Fretwell & Lucas, 1970 that habitats within the fishway become saturated, forcing individuals to continue moving upstream. These movements may be attributed to competitive interactions between bold/dominant and shy/subordinate individuals (Dahlbom, Lagman, Lundstedt-Enkel, Sundström, & Winberg, 2011) .
If movement through the fishway were at least partly influenced by individual dominance, and if dominance in rainbow smelt was linked to boldness, then we would expect to see shyer individuals displaced by bolder fish and thus shyer rainbow smelt moving farther through the fishway. When fish sampled from above the fishway were subjected to our behavioural assays, the results indicated that smelt above the fishway took significantly longer to emerge from the refuge and were significantly less active, findings indicative of shyer individuals. However, the results of both our logistic regression and cumulative link models revealed no association with our boldness metric and either passage or distance moved.
These discrepancies may be related to higher stress levels (e.g., exhaustion) that, after ascending the fishway, affect behaviour.
Increased stress levels such as higher lactic acid concentrations have been observed in some species (e.g., alewife; Dominy, 1971) switching behavioural types has also been documented, whereby individuals that initially scored "bold" later switched to "shy" during testing in the second replicate (Raoult et al., 2012) . Future studies investigating individual behaviour as it pertains to movements through fishways should attempt to account for changes in physiological status and exhaustion ideally by measuring energetic expenditure remotely from individual fish (see Hinch & Bratty, 2000; Thiem et al., 2016) .
Inclusive within the concept of an "ideal fishway" is the understanding that any phenotype of a given species should be able to pass a fishway (Castro-Santos, Cotel, & Webb, 2009) . In this study, the fact that behavioural type was not a predictor of a rainbow smelt's ability to successfully ascend the nature-like fishway suggests that the fishway was not selective against a particular behavioural type. Therefore, the structure partially meets the criteria of an ideal fishway. A natural extension of this study would be to apply a similar methodology at other fishway designs, specifically higher sloped technical fishways that have been found to select against certain phenotypes (e.g., Libby, 1981; Mallen-Cooper & Stuart, 2007) . In addition, this type of question may be best addressed in systems where there is no suitable spawning habitat downstream or within the fishway such that failure to pass equates to zero reproductive success (e.g., Pacific salmonids at some fishways). Moreover, there is a need to explore these issues across a range of fish species, ideally at a community level. Ultimately, nature-like fishways may represent the best-case scenario for the free passage of multiple behavioural types, but further study comparing multiple fishway designs is warranted.
Our study represents the first empirical test relating an anadromous fish's behavioural type with movement through a fishway. In general, however, the study of behaviour and its influence on fish passage is a research gap in need of further exploration (Castro-Santos et al., 2009 ). The factors that may influence successful passage are wide-ranging, but even properly designed fishways may not always lead to fish finding the entrance, or pass the fish that enter them, given the amount of behavioural variation that exists within populations (Williams et al., 2012; Cooke & Hinch, 2013) . It is thus imperative that subjects within fishway effectiveness studies represent a range of behavioural types. This study also suggests that nature-like fishways are a potentially useful fishway design for reducing phenotypic selection given our results that showed no selectivity against particular behavioural phenotypes.
